Increasing dose of progestagen significantly increased the incidence of oestrus and was associated with an increasing ovarian response to pmsg. There was no evidence that embryonic mortality was greater in progestagen-treated than in untreated ewes.
Considering all parameters of fertility, ewes treated with intravaginal sponges containing 10 mg Cronolone yielded the fewest spermatozoa,
INTRODUCTION
Failure of fertilization is a major cause of sub-fertility in the ewe treated with progestagen-impregnated sponges for the control of the time of oestrus (Moore, Quinlivan, Robinson & Smith, 1967) . Quinlivan & Robinson ( , 1969 demonstrated differences between 'normally cyclic' and treated ewes in the pattern of sperm transport and survival, sufficiently large to account for the observed differences in fertility.
Further, there is a relationship between dose of progestagen and fertility.
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A. J. Allison and T. J. Robinson Robinson, Salamon, Hoist & Smith (1967) , and Robinson, Quinlivan & Baxter (1968) have found increasing fertility with increasing doses of progestagen (SC-9880; Cronolone, Searle), impregnated in intra vaginal sponges, over the dose range: 5 to 40 mg.
Consequently, an experiment was conducted from February to March, 1968, to investigate the relationships between Cronolone treatment at three dose levels and the numbers of spermatozoa recovered from the Fallopian tubes 24 hr after insemination, the number of ewes fertilized and the number which lambed.
MATERIALS AND METHODS

Experimental design
Four hundred and eighty Merino ewes (4 years old) were incorporated into a 4x2 factorial experiment in which all the animals were used for oestrous data (n = 60). They were further subdivided into three end-point sub-groups: Treatments: Dose of Cronolone-0 (Control), 10, 30, 90 .
Hormone administration
The three doses of Cronolone were incorporated into the sponges by placing the appropriate amount in a 50-ml beaker in 5 ml ethanol and compressing the sponge in the solution to ensure even distribution. Sponges were then air dried at ambient temperature and were dusted with penicillin powder before insertion. Sponge insertions and withdrawals were spaced so that inseminations and the intensive phase of the experiment involving recovery of spermatozoa and ova were spread over a 14-day period.
In addition, sponges were inserted in separate animals for 2, 4, 6, 8, 10, 12 and 14 days, respectively, in order to express quantitatively the release charac¬ teristics for the three doses. Ten sponges were inserted for each time interval.
Analysis of residual hormone was carried out, using a method similar to that described by Morgan, Lack & Robinson (1967) .
All sponges were labelled on withdrawal and were air dried for analysis of residual hormone. Ewes were run with twelve vasectomized rams fitted with 'Sire-sine' harnesses and crayons (Radford, Watson & Wood, 1960) , which were replaced by a fresh group midway through the experiment. Artificial insemination. Ewes were inspected for oestrus twice daily at 06.00 and 17.00 hours. They were inseminated as soon as possible using 0-07 to 0-10 ml of undiluted semen. Ova were isolated from the flushing medium and were mounted and slightly compressed between a glass slide and a coverslip held apart by thin strips of vaseline (Dziuk, 1965 Observations on lambing performance. One month before lambing, the identifica¬ tion number of each ewe was branded on the flank with 'Siromark' sheep-brand¬ ing fluid. During lambing, the flock was examined daily. Newly-born lambs were caught and marked and the identification number of their dams was recorded.
RESULTS
Dose of Cronolone absorbed
The mean residual Cronolone estimated in sponges after withdrawal was 1·3±0·4, 5·2±1·4 and 36-6 + 6-1 mg for the 10-, 30-and 90-mg doses, so that means of 8-7, 24-8 and 53-4 65-8%) and a linear effect of dose of progestagen (10 mg, 79-2; 30 mg, 87-5; 90 mg, 95-8%; P< 0-001). pmsg had no effect and there was no interaction.
Twelve of the thirteen control animals examined at laparotomy had midcycle corpora lutea, indicating that they had ovulated without oestrus at the expected time.
The time of onset of oestrus was advanced by pmsg treatment (P<0-01; Text- fig. 2 ) and was delayed by increasing the dose of Cronolone (P< 0-001). There was a linear trend towards a greater proportion of multiple ovulations with increasing doses of progestagen (P<0-10) and a highly significant increase with pmsg (P<0-001). There was no effect of pmsg and no interaction. (P<0-05). With higher doses of progestagen, there was a tendency for ova to be at an earlier stage of development. Table 8 shows that twenty-one of the 128 ova recovered were classed as 'atypical' and there were no significant differences between treatments. Lambing Table 9 presents lambing data. Overall, 58-5% of inseminated ewes lambed, 64-0% with no progestagen and 57-1% for the pooled progestagen treatments (NS).
_
The incidence of multiple births was increased by progestagen treatment and by pmsg (P<0-05). Relationship between the three parameters offertility Text- figure 5 shows the relationship between the data for numbers of spermatozoa, ewes with fertilized ova and lambing ewes. Analysis of the fertilization and lambing data (Table 10) shows a highly significant difference between the proportion of ewes fertilized and those which lambed (P<0-01) and a difference between progestagen-treated and untreated ewes which approached significance (P<0-10). Treatment with 10 mg Cronolone caused a marked drop in fertility; treatment with 30 mg caused a less marked drop, , 1969 . This is substantiated by the data in Tables 4, 5 The lambing data follow a pattern which is similar to the fertilization data, although the magnitude of the differences is less and, unlike the latter, the lambing data fail to attain statistical significance. Again, the most and least successful treatment groups (no progestagen and 10 mg Cronolone) were those from which the highest and lowest numbers of spermatozoa had been recovered, the other treatments being intermediate.
The most disturbing aspects of this investigation are the high proportion of ewes in which no spermatozoa could be found and the relatively small numbers in the remainder. There is no ready explanation and in view of the difference between these values and those obtained by Mattner (1963) and , 1969 and fewer ova were fertilized. These differences were only vaguely shadowed in the lambing results, which incidentally were much better for the 10 mg sponges than have been obtained previously .
The observation that the numbers of spermatozoa found on the zona pellu¬ cida follow the same pattern as the numbers recovered by flushing the tubes extends the preliminary observation of Quinlivan reported maximum numbers of spermatozoa in the Fallopian tubes of progestagen-treated ewes 36 hr after insemination, and suggested the possibility of delayed fertilization and the consequent possi¬ bility of abnormal development of ova. In a later experiment , approximately 20% of apparently fragmenting ova were recovered from pro¬ gestagen-treated ewes. Our data show a similar percentage of 'atypical' ova (Table 8) but there is no suggestion of a higher incidence in progestagen-treated ewes. Further, Text- fig. 5 and the lack of interaction in Table 10 provide no evidence that embryonic mortality is greater in progestagen-treated than in untreated ewes. The overall discrepancy of 19-5% between ewes fertilized and ewes lambing lies well within published estimates of normal embryonic mortality (Robinson, 1957; Quinlivan, Martin, Taylor & Cairney, 1966) . Great caution is required in defining normality and abnormality in ova. Killeen (1969) 
